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Abstract 
On the hasl.7 o f  prrtornlc rrlatlonshrps rn Aectrort Ardchls rn then j i enc~~  .-\r,~cI~ls AC L era1 c ,  togcrlctrc 
rrror11/~i1/(1trorr c i vre, r l( /o~)tr( /  to ( I I ( /  gtme trarz \/cv / r o r r r  th e (/rj)/or(/ 11 I / < /  7ptp( re,\ ( A t  = 20) r r t  ro thr C [ I / [ I Z  ( I I ( Y ~  
tctraplord ,4 h\ poKa?a (2n  = 40) Trrplorr/ h )  I~rrr/\ re err ~)rot/rrce~t/ t)t.tl( rcn A h\ l jo<.~c~;~ clrrd tire 1 r<irt 
drplortl rust-resrttar~l specres of sectron Arachls .  Chrornosonle numbers rn these h~brrds  rc err tforiblc*r/ to 
,~ror/uc( / t r ~  u1,/or(!\ t/r(ii ri ere ftnrt~lt~ urd cori/d h i (  I.( ru~\c-c/ 14 rt/r \ 1 1 )  pc)g,icaa >or~tr trr/)/oiC/\ ~/ei f j )ro~/ci(  l ,  
(J / c . ~ c  seedr and  t~cvilrngs, theseprogcnre~ h a d  r nrj lrtp chrontotorne ntr rrt hrrt (2n = 20 to I ) ( / )  czn(l /)roc/rrcr t /  
(1 ( orl\rt/crr~L/c rclnpe ofrecorr~ hrnanr~ S1 rlthetrc uc~tot t~trn~)/o;cfs  nrrcf clnr/)hrtirplort/\ r e  rrc prorleic t rl /rorrr rile, 
drplotd spccrrc 7710 11 ere then cro,\csd rc rth .4 l l \  110gnt-n 731 t A ( I <  hrr~lqc~tl / / I ( ,  /~/ocr!\ g/,p h11tu cc,n rhr 
c/rp/or(f r e  r / < f  ( l r r < /  thr tc~truplord crilfrt ( i t c ~ f  \,t)tr<rc,>, (jnti rrirrcvr\c~d ntr,o:r( rt ror~rt)irr(i:tor~$ 11/11 L ( r o ~ ~ c r r ~ ~  t/le 
r<sliltunl / r ,  brrct n it/[ .-I 1 1 )  1)ogaea 14 rth (J / r t ~  rrltcr~ cnrnp sr / f tnph .c r t t~ r r j~ rc~r r~  ha3 procitrrcci u /(zrgc r r r r r r r  Ocr 
oj-A h5. poR.ica-/rXe rntrr,j~c~crfic (/err I c l f i  r tJ\ Scrr tvtrrtg tlrc.\r rlt7rr r (111 r t*\ I , / (  r~tr/ec(/ rcCrtg(url\ Lncorporcit 
rnggenesfrorrt //re 1 4  rI(i \ ~ ) ~ c r e q  4 ( a r d t ~ ~ ~ a \ ~ r .  A l ) c i ~ ~ z o c  0 1 .  -1 d 1 1 r  i r 1 t ~ 1 1 - I -  ( / P I ( !  1 ~ ; J ( < I (  Oh1 '100 j,'Ithr~t 
cor~fer r t~~ l~ t c rncc  to rr~sf .  
I n c o r p o r a t i o n  d e  la r k s i s t a n r e  ti la r o u i l l e  d a n s  l e s  a r a c h l d e s  culti\Ces ii par t l r  dr *  e.ptcc.q 
sail\ ages  d' Artlchis : L'e t~s tence  de relatrons pe'norntques & l'rnt6rteur de la sectron Aracht* dtr genre 
A r a c h ~ s  a pernlls de ja l r e  des ntanrpulatlons c)tog,RCndtques en t u e  d'un transfert despPnes ci partrr des 
espPces saut,ages drploides ( 2 n  = 2 0 )  en ~ktraplolde clrl~lr 6 A hypogaea ( 2 n  = ' $0)  Dt-3 h\ brrdes trtplordes 
sont obtenuc des crorsernents d '  4 h j  pogaea utlec les hl ir~ espPces r6s~stantes dtplordes de la sectlon Arachls 
Les nonr bres chrornosontrqr~es chez ces h3 brrdes sont dou 6/63 afin d'olterirr des ht.1 nplorda j6conds 
perrnettant le rt;trocrol.sernen~ at ec .4 h\ pogara Certarns ~rrplordes ont en e f i t  prociurt q r ~ ~ / ( ~ r ~ e <  rcrnenccs 
et de plantules, re5 drecerldnnces possPdent de5 non~ l re s  chrornosornrques r urruhlec ( l n  = 20 (I 60) ,ion nant 
une large p a n m e  de recornbrnants -4 partlr des espPces drplordcs sont ohtrnus des artotrtrnplordc-c c !  der 
amphrdrp/ordrs de s ,  n t h h e  Leur cror~emertt at rr  4 h \  pogaca pcrrnct de roj~prochrr, du j)ornt de t uc 
gc~nomrque. /es di/)(ordr.s saur ~ C S  rt /cc ti.trup/ordt-s ciiltrr 65 tnrit rri tniernen tnn t It'. r e  I  or^, l,irlcll \or1 \ 
rnilotlque-c Le  rt~trocro~st~rtrcnt des h ,  b r ~ d w  aL1ec -I t ~ \ ~ o g a e a  c7n pclsmnl par guciqciec generaltons 
uutof$cortdks protiult trn prnrtd nombrr de  ciPrrt t5 rr~trrcpicr/,qrrrs d' 4 h\pogaca I'r~rn~r ccc dc'rr 1 Ps, on a 
reperi des stgrCgants grit conlportent des p?ncs des crpaces S ~ I I I I  ages dont A ~arcit.114.11, -\ L I ~ I I I L U C ( J I ,  4 
duraner~,ls I'espDce GKP 10038 d ' r \ rach~s  re.yorrsclbles de  lu prohctron de la rArstance d la  ro.i~l[e 
Groundnut  (Arac / ~ r s / ~ ~ p c ~ g a e t r  1. ) rust cau\ed by t he  resource-poor  groundnut  1,1rnicr5 In the  \cnll-,ir~d 
fungus P I I ~  c lr~ru or(]( /lid1 i Speg o f t e n  results In ). leld tropics ( S A  I )  need J grourldnut cu l t t tar  that  hds 
losses o f  over  50C; ( S u b r a h r n n n > a m  et al 1979) T h e  genetic  re\l<t.ince A \ \ ~ d c  r'inge o f  g roundnu t  gcrnl-  
dtsease c a n  he control led u l t h  f u n g l c ~ d c s ,  but plnsni. c t~ I [~ \ ' i t ed  \\ell , I \  \ \ 1 1 ~ 1 .  h i 5  hccn  x r c c n c d  
-. 
1 C)togsnc t~c~ \ t  2 f>r~nc~p . t l  C\rc)genet~c~rt 1 Rerearch ,\\\oc~ntc C ~ r o u n d n u r  l r n p r u \ ~ r n ~ n t  I ' rogram I r ~ ~ ~ r r ~ ~ t ~ o r ~ a l  < rclp\ K c \ t ~ r c h  
1n\t1tucc for the \crn~-Ar~d l rop lc s  Pdrnncheru  4 f' 502 114 l n d l n  
ICRISA r ( In tc rna t~ona l  Crops Rcscarch In*r~rute for the   em^-Ar~d Tropics) 1987 Groundnut rucc d~\e.~\c i'roccedtng\ o f  .I I)~\cu\r~on 
Group hlecc~ng. 24-28 \ep 1984. ICHIS41 Center. lndla  Patanchcru A P 502 324 1ndl.I ICRI\AT (Ct 'J06)  
f o r  resistance to rust a n d  sekeral rus t - res~s tan t  acces- 
s ions h a \ e  been ~ d e n t ~ f i e d  ( S u b r a h m a n j a m  e t  d l  
1980, 1982, 1983, 1985) 
I he c u l t ~ k a t e d  spccles, A l ~ l p o g o ~ a  (2n=40) ,  h a s  
u11ld species Into the cul t l \dted t e t r a p l o ~ d  species 
using different genomic dnd  p lo id~ ,  manipu la t ions  
been grouped  ~ i t h  a n u m b e r  o f  c r o s s - c o m p a t ~ b l e  
u 1ld dlplord specie5 (2n = 20) I I I  the sectlon A roc hrr  Materials and Methods 
(Grcgor )  et a l  1973) All these drploid specles h a \ e  a 
high degree of  resistdnce t o  g r o u n d n u t  rust rang lng  
f rom immunity ( n o  r ~ s i b l e  s m p t o m s )  t o  hypersensl-  
t i \ ~ t y  (a feu  sniall necrotlc non-sporulatrng pustules  
on  leaflets) These a r e g o o d  source5 of rust resis tance 
for  use in genctlc lmprovrment  of A ) r ) p n ~ a r a  
Plojdy differences between ur ld  a n d  c u l t ~ ~ a t e d  
species In section Ararh l s  a r e  barrier5 t o  genetrc 
llltrogression A basic unders td r ld~ng  of g c n o m i c  
s t ructure a n d  ~nte r rc l ,~ t lonshrps  be tuecn  the species  
has helped in the \ e l c c t ~ o n  of procedures that  c a n  
o ie rconle  these barriers T h e  prejent  paper  repor t s  
the p rogr r j s  of u o r h  d t  l C R l S A  r on the t ransfer  of 
penes conferring rust resrstance from a f e u  d l p l o ~ d  
I he sources and identities of  the e ~ g h t  d ~ p l o i d  wild 
species (2nz20) and  the c u l t ~ t a r s  belongrng t o  t w o  
s u b s p e c ~ e s  of A h~pagaea (2n=40),  ,4 h ~ p o x o e a  
subspecres h )pogara  K r a p  et  Rig a n d  A h ~ p o g a e a  
subspecies fusr ig~ara Wdldron ,  all of sectlon Aro-  
c I~ri-, a r e  gi \en In 'Table 1 HI, b r i d l ~ a t ~ o n  hetween the  
diploid specles and  cu l t l \ a r s  of  A h l y u g u e a  Has 
d o n e  in a screenhouse at  lCRIS.4T Center  T h e  
t e c h n ~ q u e s  f o l l o ~ e d  for  hqbrldi7dtion, cv to log~ca l  
ana l l s t s .  pol lploidy ~ n d u c t ~ o n .  and  screening 
against ruTt in the ileld a n d  under  laborator \  condl -  
Iron\ h a \  e been described e'lrller ( S u b r a h m a n \  d m  rt 
al 19b0, Srngh et  d l  1983) 
Tdble I Sources dnd taxonomrc status o f  parents ured In t randrr  of rust reslstnnce from rrrld species. 
Cprcrca c u l l r \ ~ r  Collector1 Coll KO ICCr h o  ' Orig~n 
\+'I Id 
A \ r l lo~a  (Renth) 8144 Uruguay 
A correnrrna ( U u r k  ) Krap el Greg G K P  9530 8 140 
Argentina 
A O I ~ C O C ~ I S P  Krap et Greg G K P  10602 4983 
Argentina 
A tarrienaslr Krap el Greg G K P  10017 8216 Boll\ id 
H L K  410 8126 Rrdzrl A rachrs specles 
GKP 10078 8139 Argenlrna Arat llrs species 
,4 tl~rroneri.\ls Krap et Greg K 7988 -8 121 Argentrnd 
1 I.arr:ot or Krap et Greg K 9484 8124 Arpentlna 
4 I I I ~ O ~ ( I ( Y I  1 S ~ P  / U \ ~ I , S I ~ I U  
\ \ ~ l d r o n  rar  \uly.irlj (bpanlsh) 
2 99-5 
3 Chrco 
4 I rf,pL1n 
5 I ) l l ? h  
t h ipoq~f,u 1- s\p It ~ p o n t r i  a 
Krap et KIP \ , i r  I ~ l l ) o , ~ ( ~ t t r  ( \~rginid) 
1472 Urlhnoun 
476 USA 
1497 USA 
41 I? InJla 
2 1CO = IC K I S A  I G r o u n d n u t  Accc\\~on 
Transfer of rust resistance 
C~enome d n a h  si\ in the section A r o c / ~ / ~  hds reledled 
that .4 h ~ p o g a t a  is a segmentdl allotetrdploid u i t h  
t w o  g r i>omr\  "A"  d n d  "H" e,ich ur lh hd\e  nurnher  
10 Among the diplord specier there dre s e ~ e r a l  spc-  
cies ui th  the "AA" genomlc c o n s t i t u t ~ o n  a l though  
grouped a s  "A" genome species. these differ in 
h d r ) o ~ \ p e  and there a re  genetic d~fferer iccs  iiithiri 
"A" genome {pecies (Singh and  h4oss 1982, I984a), 
the "BH" gcnoine is rcprewnted b ~ ,  d single specie\.  
A borr:oto~ (Husted.  1936. S m a r t t  e t  d l  1Yih. 
S t d l h ~ r  and Ddlrnaci0 198 1, Singh and  Moss,  1982) 
Further srudie. hd\  c reledled thdt the t u  o genc)rncs 
"4"  dnd "B" are  clo\el\ reldted A h ~ p c ) p o c n  f o r m \  
predomlndntl\  b ~ \ d l e n t s ,  suppressing 4 - B  Intergc- 
nornic p a ~ r ~ n g  H o u e l e r .  <uch d cupprc(kion of A-13 
p'iirlnp doc\  not jcem 10 occur J: dlfferenr l e \c l j  of 
ploidt in i t $  e ~ p e r ~ n ~ e n r a l  h\ brids urrh u ~ l d  s p e c ~ c s  
(Smart t  and Stalher 1983. k n g h  dnd \ l o \ \  19b3d) 
Thcreforc. genrtlc inrrog:cs\lon f rom u ~ l d  iplord 
species of + e c t ~ o n  -Iruch/\ Into 4 l ~ ~ p u ~ o r o  I \  pos\ i -  
ble pro! rded s u ~ t a b l c  plaid\ dnd gcnornlc rndnipula- 
tion5 are adopted 
The cJrogenetlc. mdnipu ld t~ons  used at  I C R I S A I  
to facrlrtate transier of rust resistance f r o m  u i ld  
diploid species into A hj /~ogat .a  outlined In Figure 1 
a re  discussed below 
C r o s s e s  b e t w e e n  te t ra  p l o ~ d  A hlpogaea a n d  
diploid spec les  
A h t p o g o r o  is freelt c r o q ~ i b l e  ur th these diplord 
specres and direct h\  bridizatlon h e ~ \ \ e e n  them a n d  
4 h ~ p o x o r a  for gene transfer I \  thc first logic,il 
proposcll E ~ g h t  rusr-reusrant u i l l j  diplord specie< 
were crossed a <  male parents r\ ith culrr\,irh bclong- 
ing to  t u o  subspecies of A li1/7oqac a .  a n d  t r ~ p l o ~ d  
h p b r ~ d s  Here established The  h! b r ~ d s  u e r e  \ lgor- 
ous. ~ i t h  ~ n t e r r n e d ~ a t e  leaflet size and  a trailing 
habit, and  expressed the dornrnan! rnorphologicdl 
features of the w ~ l d  Fpecles, they Here d l \o  reTistant 
to groundnut rust 
Cytolog~cal  dndlks~s  o f  these h \  brids re\ealed thdt 
the 10 chromosonies contrrbuted b> the Ir rld 3peclc5 
paired ~ ~ t h  10 corresponding chrornosorr~es of the  
homologous penome of A liip(~i.'ot,a t o  f o r m  10 
bi\alents The 10 chromosomes of the non-hornol-  
opous genomc of A l i r / ) o ~ o r ~ a  predomindnt l \  
remained unpdrrcd. as  uni\dlent,  Honioeolog\  of 
u ~ l d  s p ~ c ~ c s  ~ h r o r n o s u n l c s  with t h e  n o n -  
homologous genonie of .4 h\/)c)gc~cw resulted In 
intergcnornic pdiring nnd the fornlitiori of more  
than 10 bt\alents.  o r  of rnu l t~ ta len t s  in s o m e  pollcn 
mother  cells (I'hlCs) (51ngh  1985) Such  a pdirinp 
behd\ io r  indicates that n l c ~ o t ~ c  r c c o n i b ~ n a t i o n  
bc tuecn  u 11d ,ind c ~ i l t ~ \ , i t c d  \pccle\ doc< occur. hut 
rhe gdnlelcs $0 formed abor t  , I \  ,I r c \ u l ~  of i r rcgul ,~r  
meiosis cauqed b\ h ~ g h  frrquenc! of uni\,rlcnts.  rhu\  
rendering the triploid h>brids  sterile 
I;se of amphrploids (hexaplord\)  of trrploid hjbricl5. 
Ytcrilc t r~p lord \  u r r c  rrc,ttcd \r tth c o l c l ~ i ~ ~ n c  r t r  clou 
ble the ~ l i r o n ~ o s o r i i c  numbcr  ' i i~d ic\tclrc f t r t r l r t ~  
T h ~ s  has been the mo\ t  c o m m o n  method for gcnctlc 
introgre\{ron from \+rid \ ~ C ~ L I C ' \  . i r lc i  hri\ hccil 
ndnptcd h \  rn,in\ \4 clrht.r\ (\m,irtt  'irid Grcgc)r\ 
1967 k ~ r n a n  1976, h!o\\ C I  .il 198 I )  0Zt Rc.id~ng 
I ni \e r \ i t \  ['I< ,inif ,it I C R I C 4 7 -  Ccntc.r r r  iplold 
h\ hrid5 o c t u e r n  ,111 X diplc>rd \pcc )c \  .rnd 1 l r i / ) c /  
qura  u c r e  r'iised to hc\aploid\  C \ ~ o l o g i c ~ ~ l l v ,  Iic\ r- 
ploids forrned n ~ o s t l \  h i \ a lcn t \ (~ , ing t .  I0 to 3 0  Inc,in 
2 1 1u 24)  but 4 it\! r n u i t ~ \  , i i ~ n t  . ~ s j o c i . ~ t ~ o n \  ( r . i n p  O 
t o  8. mrdn  I I to  2 7 )  h a t e  hcen obscrred ( \ ingh  
19h5) In\ ol\  lng the chromosomes of both u rld . ~ n d  
cultr\.ited specrcs (5prclrnan et a1 1979) C on\e -  
quent l) ,  recomblndnts ~ i t h  d e s ~ r d b l c  trdit5 o f  u i l d  
d n d  c u l l l \ ~ d ~ e d  species Here formed,  though  ,it '1 very 
low frequent) I l i e  u c r e  screened f o r  resistdnce t o  
f o l ~ a r  dlwases under  flcld condrtions d u r ~ n g  the 
rain! scLisons of 1978 dnd 1979 Seprcgants resistant 
t o  rust a n d  late letif $pot u e r e  selcctcd dnd  b'ick- 
crossed u i t h  A h ~ / ) o g n c a  t o  reduce their c h r o m o -  
some number \  a n d  rcgain the dgronomic trnits of 
A / I  \poguc o 
Rachcro \$~np  of hexdploid\ u i th  A I ~ ~ / ) o ~ c l r ' a  
resulted In the p r o d \ ~ c t t o n  of 7 2  4 / ~ ~ / ~ o g ( ~ c ~ i - I i h c  
tcrrdploid d c r ~ \ a t r \ e \  incorporat!np gene< f r o m  4 
c / ~ u < c ~ c n $ c  4 curc! tr?o\~~ * r ~ d  1 ~ ~ L L I L S  1 1 1  L 410 
These h d \ e  been scrrcricd for  re\ijtdnce t o  ru\t  under  
riatural f ~ c l d  c u n d ~ t i o n j  during jc\cr,il r d i n  \ c a j o n \ ,  
and  a large nunibcr of rcbijt.int \rgreg,ints h.t\ t. bcen 
selected ( I d ble 2)  
I'cc of t r ~ p l o ~ d  progenler.  Although t r ~ p l o i d \  u c r c  
reported jterilc the\ \ r c r L  found t o  produce \ o m c  
scrds arid wcdllngs (Srrlgt~ 'irid hioss 19b.lb) 7 h e r t -  
fore. useful meiotic r c c o n ~ b ~ n , ~ t i o n \  rhdt O C C I I I  I I I  
triploid I ) \  b r iJ> drr  ~ I \ ~ I I I ~ ~ I L  l o r  ~ ~ t ~ l i ~ ~ i t i o i i  1 igIrt\- 
t u o  percent of plant \  In progenies from tr iploid\  
rrcre h c \ L ~ p l o ~ d ,  10ri dncuploid, arid 6 ( (  tctrcrploid 
1 hc plants that h d \ e  c ~ t h c r  30, o r  Ic\s than  60, 
c h r o m o s u n ~ e \  a re  important .  becdu5e their use redu-  
-- 
Table 2.  h u n ~ b e r  of stable rnterspecific tetraplo~d deri~atibes produced and nun~bcr of plants sclcctcd from thc~r popula- 
tions for resistance to rust, IC'HISAT Center, 1982, 1984. 
Roure Spec~es 1961 19h3 19b4 Told1 
Sclf T r ~ p l o ~ d s  A t ord rnu~ l r  5 (7 ) '  h (14) I 14 (21) 
.Aurote~raploids A .  burr--ocoi 
A .  corretlfrtla 
. 4 ,  s p  G K P  100.36 
A .  > p  HLI; 410 
.A. \vl lota 
1 1 
I 2 ( 2 7 )  (Jh4) 3 (511) 
-, 
- ' ( 1 )  I I IS ( I )  
.4 .  durut~c~l.srs 1 .4 c,orJt,r~as~r 
.4 d ~ r r u t i : ~ t ~ ~ r ~  * .4 ~ . l : a ( . o c t ~ ~ r  
.4 .  ( / i i r u~~ t~ t~ . \ i . \  a A  sp < j K P  10036: 
A.  \~rllo.\u * A .  t~utr:oc~or 
A .  \.rllocu . 4 .  sp  t i L K  410 
A .  i'll/o.\a * .4.  ( ~ ~ I ~ U ~ I E I I . ( I J  
A .  sp CiKP 10038 A .  sp IILK 410 
A.  sp ti 1-K 4 10 A. chocoense 
A .  sp  HL.K 410 A .  sp G K P  10038 
I F~gures  In  parenrhcsn a r c  number or planrs sclecrcd. 
ces the number of backcross c!,cles required for the 
production of stable A .  h,~pogaea-like tetraploid 
dcr:\zti\,es compared to the number of backcross 
cycles required from hexaploids. 
Rackcrossing the progenies from triploids u,ith A. 
h ~ p o g a c a  has resulted in the production of 17 stable 
A. hjpogaeo-like tetraplo~ds involving A .  chacoense 
and A .  cardenasii. Rust-resistant segregants were 
selected by field screening of these tetraptoid deriva- 
tkes (Tahle 2). Certain selections were also found 
resistant to late leaf spot (Phaeoisariopsispersor~ara 
(Berk. & Curt.)  v. Arx.) 
The gametic (pollen) fertilit!. of these triplolds 
also indicates that the!, can be backcrossed with A .  
h j p o g a ~ a  to produce A .  h~pogaea- l ike  tetraploid 
deri\.ati\,es. as has been done in wheat (Kerber and 
Dyck 1973). 
Crosses between tetraploid A .  h ~ p o g a c a  a n d  
synthetic tetraploids 
The difference in ploidy levels between diploid wild 
Arachis species and tetraploid cultii,ated A.  h j p o -  
gaea  restricts sexual genetlc introgress~on, because 
o f  the low fertility of the tripioid hybrids. Raising the 
ploidy level of the diploid specie$ to  hat of A .  hypo- 
gaea and then crossing with A .  hj,pogaea at  the 
tetraploid level is a useful option for gene transfer, as  
in cotton,  potato and tobacco (Knight 1953. 1954. 
b'angenheim 1955. Stavely ct al. 1973). 
llse of nutotetraploids of diploid species. The 
autotetraploids of diploid species not only facilitate 
crossing at the same ploidy level a s  the cultivated 
species, but also provide an  additional dose of the 
.' 
desired traits and may also permit a forced homoeol- 
ocous intergenomic (A-B) pairing to  effect genetic - .  C ,  
alteration in the non-homologous genome of A.  
h.rpogaea. 
Autotetraplo~ds of 6 u,ild diploid species have 
been crossed with A .  h ~ p o g a e a .  The FI plants were 
vigorous, and resembled A. h ~ . p o ~ a t ~ a .  These 
hvbrids can be either A A A B  o r  ABBB depending o n  
--, - 
whether a n  AA or  BB species autotetraploid was . . . . - . . . - 
crossed with A .  hjpogaea.  Homology of a genome 
nf .4. h\po,qaeo with a diploid species can result in 
. . . - - - - 
o r  B-B) pairing. Homoeology with the other genome 
of A. l r ~ p n g a r o  results in the formation of more than 
I0 hi\,alents ( 1  1.2 to 14. 1)due to intcrgenomic (A-B) .- -. . ~ 
pairing or multi\,alents (1.8 to 2.5) due  to intra- and 
intergenomic (A-A-B; A-B-0; A-A-A-B; A-8-B-B) 
painng (Singh 1985). The h!,brids betuteen A .  h j p o -  
qacu and the autotetraploids of section ilrachis spe- 
ries were resistant to rust (Singh et al. 1 9 8 4 ~ )  and  -...
\upre backcrossed with A.  11,,pogaea. Eleven stable 
. . - . - - . -
,4. Ir~pogaeo-like deri\,ati\.es ha\*e been produced. 
Of these, six were derived from the hj>brids between 
A. h ~ p o ~ a c a  and autotetraploid A.  hari:ocoi. These 
ha\,e been screened during rainy seasons. Several 
rust-resistant segregants have been selected (Table 
2), and are being advanced. 
Use of amphidiploids of diploid species. The pres- 
ence of two homoeologous genomes, "A" and "B", 
among diploid wild Arachis species, and the occur- 
rence of both genomes in A. h ~ p o g a e a ,  suggest that  
hybridization a t  the same ploidy level between tetra- 
ploid A .  h ~ p o g a e a  and synthetic amphidiploids of 
diploid wild species can be a promising approach to  
proiide a high degree of recombination and highly 
fertile hybrids. 
Amphidiploids were produced from sterile or  par- 
tially sterile interspecific hybrids, representing 34 
combinations of the 8 diploid wild species of section 
Arachis. Of  these. 22 (AABB and AAAA amphidi- 
ploids) hake been crossed with A.  h ~ p o g o e a .  All the 
F, hybrids between A ,  hjpogaea and amphidiploids 
were resistant to rust. The hybrids between A.  hypo- 
RUC(I and AABB amphidiploids had higher bivalent 
associations (14.4 to 16.4) and pollen and pod fertil- 
ity. than the hybrids between A. hjpogaea and  
A A A A  amphidiploids (10.8 to 15.0). ln A. hjpogoea 
A A A A  amphidiploid hybrids (AAAB),  homoeol- 
ogy between A and B genome results in the forma- 
tion of more than 10 bivalents and a few multivalents 
as a result of intra and intergenomic pairing. Subse- 
quent backcrossing with A. h?pogaea, sometimes 
with in ten ,en~ng selfjr~ggenrrations, have rcsultea In 
the production o f  72 stable A ,  hjpoggaea-like tetra- 
ploid progenies. These tetraploid progenies were 
screened for resistance to rust and late leaf spot 
during rainy seasons. In derivatives A. h y p o g a ~ a  
( A ,  harizocoi A .  duranensis amphidiploid) and  A.  
iypogaea x ( A .  i*illosu A .  hati:ocoi amphidiploid) 
hybrid fertility has enabled the adsancement of the 
progenies into subsequent generations even without 
backcrossing. Resistant segregants have been 
selected from these progenies (Table 2). 
A large number of A. h~~pogaea- l ike  interspecific 
derivatives incorporating genes from diploid wild 
Arachis species have been produced that confer a 
high degree of resistance against rust. The  most 
advanced lines involve a perennial species such as A.  
cardcrtas~i, (resis~ant o both rust and late leaf spot) 
and three annual species, A. burizocoi, A .  species 
G K P  10038. and A .  clurar~rnsis (resisrant to  rust and 
some groundnut pests). A number of 
been evaluated in replicated trials 
characters and for rust resistance (.I 
quently several lines resistant to rust 
ior agronomic traits, e.g., ICG(C: 
ICG(C) 8, and ICG(C) 12, are being t 
many locations in the All lndi 
Research Project for Oil Seeds  (A1 
In addition, a large number of derik 
four other species that a re  resistant t 
other pathogens and pests are bein 
Genetics o f  rust resi~tance 
Preliminary investigations on  the ir 
resistance deri\'ed from diploid H 
shown that the F ,  hybrids between 
diploid species, their autotetraploi, 
ploids, are resistant to  rust, suggest 
tance is governed by a partially 
(Singh et al. 1984~) .  Identification 
loci is in progress. The interspecific 
A.  hjpogaea-like derivatives wit1 
wild species have been crossed 
susceptible and rust-resistant A .  hj 
A.  I ~ * p o g a e a  rust-resistant germplasm lines have 
also been crossed with susceptible cultivars. These 
studies should reveal the inheritance pattern of the 
two resistances and their relationships. These results 
have generated a great interest in the utilization of 
wild species a s  sources of rust resistance and in 
combining resistance of wild species with that of  A. 
hjpogaea.  
-- 
'I'nhle 3. Hurt resi3tancr 
triple intlice, plot sire 10.8 mz), ICRIS; 
Code 
CS 36 
2403 
2401  ' 4  
CS 7 
CS 33 
224s 
CS 2 
CS 19 
Checks 
Pedigree 
--- - 
A. l u p o ~ a r a  A .  c.orrlc*nasii 
( A .  h o ~ i ~ o c ~ o i  Aroclris sp G K P 10038) A.  I~tpogaca 
A. h,ipo,yur,o ( , .I .  hu/r:uc,o~ .-lrot/rrs sp (; K P 10038) 
K ust 
score 
1.4 
1.6 
1.6 
1.7 
1.7 
1.9 
1.7 
I .7 
YrelJ Haulm wrlght Shrllir~g 
(kg ha-!) (kg ha- ' )  Ci 
4470 8690 7 1 
3 600 61 50 7 1 
4770 7 I90 70 
42R0 8580 7 5 
4200 9880 74 
4050 7410 69 
3510 5590 6 1 
2730 4840 66 
J L 
- 
~ 0 . 7  
~ 3 1 4 . 4  1764.7 i-2.9 
1 :Ill the  d c r l \ a t ~ i e s  a r c  \ ~ r p ~ n l a - h u n c h  t\p 
Acknowledgement: We thank Dr.  D.C. Sastri and 
Mr. T.P.S. Rau for the help extended in preparation 
of the manuscript and Mrs. Sashikala for typing 
assistance. 
References 
Gregory, W.C., Gregory, M.P., Krnpovickas, A., Smith, 
B.\f'., and Yarbrough, J.A.  1973. Structures and genetic 
resources of peanuts. Pages 47-13? in Peanuts--culture 
and uses. Stillwater. Oklahoma. U S A :  American Peanut 
Research and Education Assocratron. 
liusted, L. 1936. Cyrological studrcs of the  peanut. 1 1 .  
Chromosome number. morpholug!, and  behaviour and 
thei r  application to the origin oicult~\ared forms.  Cytolo- 
gia 7:?96423. 
Kerber, E.R., and Dyck, P.I.. 1973. Inheritance of stem 
rust resistance transferred from diploid %heat  (Triric,rtrrt 
monococclml) to tetraploid and hexaploid whcat and 
chromosome location of the gene in\.ol\.ed. Canadian 
Journal of Genetics and Cytology 15:397309. 
Knight, R.L. 1953. Thegenetics of blackarrn resistance IS. 
' the gene B6m from Gos.c,rpirr,?r orhorcunr. Journal of 
Generics 511270-75. 
Knight, R.L. 1954. Cotton breeding in  the Sudan. Parts I 
and 11. Egyptian cotton. Empire Journal of Experimental 
Agriculture 22:68-92. 
hloss, J.P., Spielman, I .V. ,  Burge, A.P., Singh, A.K.. and 
Gibbons, R.\!'. 1981. Utili>ation of wild Araclris species as 
a source of Cercospora leaf spot resistance in groundnut 
breeding. Pages 673-677 in Perspectives in cytology and 
genetics (Manna. G .K. ,  and Sinha, U.. eds.). New Delhi, 
1ndia:tiindasia Publications. 
Raman, V.S. 1976. Cytogenetics and breeding in Ararhis. 
New Delhi. 1ndia:Today and Tomorrow Printers and 
Publishers. 
Singh, A.K. 1985. Genetlc introgression from compat~blc 
Arachic species into groundnut. I'ages 107-1 17 In Proceed- 
ings of thc lntcrnational it'orkshop on C~~togenctics of 
.4ro(.his 31 Oct-2 N o v  1983, ICKISAT Center. India. 
Patanchcru, A, ] ' .  502 324,lndla: International Crops 
Kescarch Institute for the Semi-Ar~d '1.ropics. 
Singh, A.K. ,  and Moss, J.1'. 1982. IJtili7ation of u,ild rela- 
tives in  generic improvement of Aruchis hrpc~goeo L. Part 
2. Chromosome cornplemenrs ofspecies of section Araclris. 
'Theoretical and Applied Genetics 61:305-3 14. 
Sirigh A.K.,  and >loss, J.P. 1984a. Utili7ation of wild 
relatives in  genetic inlprovcmcnt of .-lrcrc~lrir h,rpogorci L. 
Part 5 .  Genome analysis i n  section Arochisand its implica- 
Irons in  gene transfer. 'l'heoretical and  Applied Genetics 
68:355-3M. 
Singh, A.K., and hloss, J.P. 1984b. Utilization of wild 
relatives in genetic improvemcnt of Arochis h.,po,qoro L. 
Part VI.  Fertility in triploids: cytological basis and brced- 
ing implications. Peanut Science 1 1 : 17-2 1 .  
. Singh, A.K., M o s s ,  J - P . .  and Sustr i ,  D.C. 1 9 S Z  U t ~ l r z a t r o n  \'on \\ sngtnhtirn, K-H-I.-.,  1955 Z u r  Ursachc  d e r  k m u -  
of u.11d relatives in genet lc  improvemen t  o f  Arachrs h ~ p o -  zengsschwier~gkei ton Zwischen S c > / o n u r n  ruherosum L. 
goeu L. I Technique .  Pages IS 1 - 157 r r r  C u r r e n t  a p p r o a c h e s  a n d  S acou/~  Bitl- bzw, S. srolorzrferum Schlech td .  e t .  
~n 'cy togene tacs  (Sinha R . P - ,  and Slnha. U-. cds.). New Bouchc- <In De.), Zrltscht?ft f u r  P f l anzenzuch tung  34 7 4 8 .  
Delhi.  Indla:  Hindas ia  P u b l r c a t ~ o n s .  
Singh, A S K - ,  Subrahrnanyarn, P,, a n d  h q o s s ,  J-P,  1 9 8 4 ~ .  
T h e  d o m i n a n t  na tu re  o f  resistance to Pu< c r r z r o  a r a c h r d t s  In 
ce r ta in  w a l d  Arachrs species ( S u m m a r l c s  in Es. F r . )  Oleagi- 
neux 39.535-537. 
Smartt, J., and Gregory, W.C. 1967. l n t e r s p e c ~ f i c  c ros s -  
compatibi11ty b e t u e c n  the  cultr\-atcd peanu t  t r r o c  his h b p o -  
u L. and o t h e r  m e m b e r s  of the  g e n u s  .4rachis. 
O l e a g ~ n e u x  22 455-459. 
Smartt, J-, G r e g o r y ,  W-C-, a n d  Gregory, M.P. 1978. The  
gcnomet of ,-4rachrr h.c*pogaeo I Cytogcnet ic  s t u d t e s  o f  
putat lve g e n o m e  d o n o r s -  Euph>.tica 27.665-675. 
Smartt, J., and Stalker, H.T, 1983.  Specrat lon a n d  c)*toge- 
netlcs rn Arochls- Pagcs 2 1 4 9  rn Peanu t  science and tech- 
nology (Pat tee .  H E . and Young .  C T .  eds ) \ - o a A u r n .  
Texas .  LISA- Amer ican  P e a n u t  Research and F d u c a t ~ o n  
S o c ~ e t y .  
Spielman. I - V - ,  . \ T o s s ,  J - P - ,  and  R u r g e ,  A-P ,  1979 C h r o m -  
o s o m e  loss a n d  meiot ic  behax iour  In ~n te rspec l f i c  h3 hrrds 
In the  genus  A r o c - h r s  a n d  therr ~ m p l r c a t ~ o n  r  breedrng f o r  
drsease resastance. Z e t t s c h r ~ f t  f i r  P f l a n z e n z u c h t u n g  
83:236-250. 
Stalker, H-T-, a n d  Dalmacio, R . D -  1 9 8  I. C h r o m o s o m e s  o f  
Arachis species, sec t ion  Arachrs. LPguminosae. J o u r n a l  o f  
Heredaty 72:403-408, 
Stavcly, 3-R,,  Pittnrclli, C.W.,and Burk, L-GI  1973, Nico- 
r i a n u  repanda a s  potent ia l  s o u r c e  of disease resistance in  N- 
r a b a c u m ,  J o u r n a l  of Heredity 641263-271. 
Subrihmnnyam, P., Ghanckar, A-M,, Nolt B-L,, Rtddy, 
D-V.R,  a n d  McDonald, D. 1985. Resistance to g r o u n d n u t  
diseases in wild Aruchis species. Pagcs 49-55 rn Proceed -  
ings of the  In te rna t iona l  W'orkshop o n  C_\-rogcnetics o f  
Arochrs, 31 Oct-2 N o v  1983, I C R I S A - T  Center .  Ind ia .  
Pa t anche ru .  4 . P .  502 324. Indra In te rna t iona l  C r o p s  
Research Inst i tute  for t h e  Semi-Arid  Troprcs. 
Subrahman>am, P,, Gibbons, R,\4',. Nigam. S . 3 . -  a n d  
Rao, \'-R. 1980 Screen ing  m e t h o d s  and f u r t h e r  sources o f  
resistance to p e a n u t  rust .  P e a n u t  Sclence 7- 1 0 -  1 2 .  
Subrnhman>am, P-. Rcddy, D - V - R , ,  Gibbons, R.Wr.. Rao, 
V-R-, a n d  Garrcn X -  1979. C u r r e n t  drs t r rhut ion o f  
g r o u n d n u t  rust  in  India- F B A N S  25-25-29. 
Subrahrnanyarn, P-, McDonald D,, Gibbons, R-W, ,  
.Wigam, S-X-, a n d  IStvilF D-J.  1982 Resrstance to ru \ t  a n d  
late leaf s p o t  drsease in some geno t>pcs  o t  A r o c  J z r s  l z - ~ p o -  
gaeo. P e a n u t  S c ~ c n c e  9-6-10. 
Subrahmnnyarn, P,, b l o s c ,  J .P . ,  a n d  Rao, \ . R .  t 983. Rcs- 
rstance to p e a n u t  rus t  in  wild A rachr.~ specrcs P l an t  D ~ s e a s c  
- - - - - . - 
